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1. PURPOSE

To provi de gui dance and a standard procedure for auditing the anal yti cal
chem stry portions (speci nen anal yses) of pesticide field studies submtted
to the Agency in support of applications for research or marketing permts
for pesticide products regulated by EPA [Sections 3, 4, 5, 8, 18, and 24(c)
of the Federal |Insecticide, Fungicide, and Rodenticide Act (FIFRA), as
amended] .

2. SCOPE

Thi s standard operating procedure (SOP) will be used in auditing studies
conducted to determ ne the nature and/ or magni tude of residues of pesticides
and their netabolites and degradation products in soil, water, crops, the
edible tissues of livestock, mlk, and eggs. This SOP may al so be used when
auditing residue chemstry data which are part of other studies, such as
hazard evaluation in wildlife, aquatic organisns, and non-nmarket plants and
i nsects; worker reentry protection; environnental fate studi es; and pesti ci de
spray drift evaluation

3. OUTLI NE OF PROCEDURES

Met hod devel opnent and val i dation

Stability of test substance, netabolites, and
degradation products in sanple matrix

Anal ytical reference standards for test substance
nmet abol i tes, and degradati on products

Ref erence standard sol utions

Test substance characterization, control, and
handl i ng

Sanpl e recei pt and storage

Sanpl e preparation, extraction, and cl eanup
Sanpl e anal ysi s

Quality control: replicates, controls, reagent blanks
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4. REFERENCES

4.1 Pesticide Assessnment @uidelines U S. Environmental Protection
Agency, O fice of Pesticides and Toxi c Substances, O fice of Pesticides
Progranms, Washi ngton, D.C

Series Quidelines Title

835 Fate, Transport and Transformation
840 Spray Drift

850 Ecol ogi cal Effects

860 Resi due Chem stry

875 Cccupational and Residential Exposure
885 M crobi al Pesticides

St andard Eval uation Procedures (SEPs) as appropriate

Standard Operating Procedures (SOPs):

GLP-C 02, G.P Conpliance
GLP-S-02, Evidence Gathering
GLP-S-03, Summary Report For mat
GLP-S-04, Full Report Format
GLP-S-05, dossary of Terns

5. SPECI FI C PROCEDURE

The audit of any | aboratory data in support of field studies should
include a review of the follow ng study conponents, where applicable:

5.1 Method Devel opnent and Validation

Part of the audit of an anal ytical phase of a study should include
a review of the anal ytical nethodol ogy used to anal yze speci nen sanpl es.
Met hod devel opnent and validation are not required to be conducted
according to the Good Laboratory Practice Standards regul ati ons, except
where the results of this work are submtted to the Agency as studi es or
parts of studi es. However, nethod devel opnent and validation are vitally
necessary to support any residue study, thus the associ ated raw data and
records nust be retained and avail able for review by the auditor.
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FI FRA Books and Records requirenent as spelled out in 40 CFR
169. 2(k) also dictates retention of these records for the life of
a pesticide registration.

The auditor should address the following issues relating to
nmet hodol ogy:

Were standard nethods used [i.e., official (AOAC, EPA, FDA) or
ot her recogni zed anal ytical nethods?] If not, what was the
source of the nethod? WAs it appropriate for the intended
purpose? Was it sufficiently sensitive, reproducible, and
specific for the purpose of the study?

Was the nethod, as originally devel oped, applicable to the
types of sanple matrices that were anal yzed for in the study?
Were alterations in the original nethod nmade to acconmobdate
different sanple matrices, |ower detection requirenents, or
ot her study conditions?

Was the nethod validated by the anal ytical |aboratory for
act ual anal yti cal conditions? How was the wvalidation
conducted? Was the nethod validated by the sanme staff that
conducted the sanpl e anal yses?

Was the nethod validated by the | aboratory over the
entire range of concentrations expected in the study?

Was the nmethod validated for all expected netabolites and/ or
degradati on products expected in the study and required-by the
study protocol ?

Was the nethod validated for all sanple matrices specified by
t he protocol ?

How were the |imt of detection (LOD) and limt

of quantification (LOQ defined and determ ned? Wre these
limts appropriate and adequate? Were they properly
cal cul at ed?

Were all data generated during nethod validation retained by
the laboratory and available for audit? Wre there any
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di screpanci es or deficiencies? Did the data support the final
report?

Stability of Test Substance, Metabolites, and Degradati on, Products
in Sanple Mtrix

Since there is generally a |apse of several days to weeks
bet ween the collection of a specinen sanple and its analysis, the
study personnel nust be able to docunent that the pesticide and,
where applicable, its netabolites and/ or degradati on products were
stable in the sanple under the conditions of storage for the
maxi mum peri od that the sanple was stored. The auditor nust verify
that the stability testing was done and that data and records are
present and avail able for audit.

Stability testing may be conducted either prior to the study
or concurrently.

The auditor should verify the foll ow ng:

Was stability testing perforned? Wat |aboratory did the
testing? D d the overall study protocol address stability
testing or was it a separate study with its own protocol?

If stability testing was not perforned, was there
justification for this? Ws stability testing conducted usi ng
a simlar sanple matrix rather than the identical sanple
matrix (i.e., carrots when the study was done on beets, corn
f odder when the study was done on sorghum fodder, etc.)? D d
this failure to conduct stability testing on the study sanple
matrix appear to affect the validity of the study test
resul ts?

VWhat fortification levels were used for stability testing?
Were they simlar to the expected residue levels in study
sanpl es?

Did the tinme frame of stability testing match or exceed the
maxi mum st orage period for the study sanpl es?

Were fortified sanples anal yzed using the sanme nethodol ogy
enpl oyed for the study sanpl es?
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Did the stability testing denonstrate that there was adequate
storage stability for the conditions (i.e.,tenperature,
humdity, etc.) of sanple storage and anal ysi s?

Were all stability data available for audit and consistent
with the reported findings?

Anal ytical Reference Standards

The analysis and characterization of analytical reference
standards (reference substances), as well as the docunentation of
receipt and distribution, are Good Laboratory Practice (G.P)
Standards issues and are covered in detail in SOP No. G.P-C 02,
Section 5.5.

It shoul d be noted that anal ytical reference standards may be
obt ai ned froma nunber of sources including the sponsor, comrerci al
suppliers, custom synthesizers, university and other research
| aboratories, etc. In sonme instances, particularly with older
materials predating the GLP Standards regul ati ons, the source may
not be known. The anal ysis and characterization of the reference
standards may have been conducted by the supplier, who may furnish
not hi ng nore than a | abel statenent of percent purity; in addition,
the reliability of this analysis may not be known.

Under the new regulations, test facility managenent is
responsible for assuring that the reference standard is
appropriately tested for identity and purity, and mnust either
obtain the raw data and records for this testing fromthe supplier,
or must arrange to have the material independently analyzed. In
ei ther event, the anal yses nust be perforned under G.P purvi ew, and
the raw data and records nust be retained and available for audit.
During the audit, the audit or will verify the source of the
reference standards, review the analytical data supporting the
identity and purity of these chem cals, and ascertain if the data
were generated according to GLP requirenents. Wen the source of
st andar d cannot be determ ned, appropri ate additional docunentation
shal | be obtained by the inspector, such as personal statenents,
copi es of |abels, etc.

Anal ytical reference standards for pesticide netabolites and
degradation products are often difficult to obtain in sufficient
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quantity to permt the type of detailed analysis and/or
characterization that is possible for the parent pesticide and its
nore comon netabolites. The auditor nust exercise professiona
j udgnment I n addressing the adequacy  of any anal ysi s,
characterization, and archiving conducted (or not conducted) for
these types of standards. The study records should address the
source of the netabolite standard(s) and the nethod(s) of
synthesis, if known. They should al so contain as much information
as possi bl e concerning analysis for identity, purity and stability,
and should specifically address any problens or restrictions in
obt ai ni ng det ai | ed anal yses. The i nspector and/or auditor shall pay
particular attention to reconstruction of the synthesis of radio
| abel ed conpounds to assure that the label is in the specified
position of the nol ecul e.

In general, if any anal yses of anal ytical reference standards
were conducted at the audited facility, the auditor shoul d conduct
an audit of the raw data and other records. These anal yses are al so
required to have been conducted under GLP Standards regul ations
since October 1989, and the underlying raw data and records nust be
retai ned.

Addi tional points to be considered when reviewi ng the identity
and purity of analytical reference standards include:

1 Has stability been denonstrated? How | ong ago were

the reported chem cal analyses conducted? Wre they recent
enough to preclude any subsequent significant changes in
purity or conposition if no stability data were avail abl e?

1 Were the specific activity and radiochemcal purity
determned for radio |abeled analytical standards? Ws
stability verified for these conpounds, if appropriate?

1 Were the reference standards stored so as to mnimze
degradati on? Was | abeling adequate to prevent mxup and to
nmeet requirenents of 40 CFR sections 160.105 and 160. 107.

5.4 Standard Reference Solutions and Instrunent Calibration

Several additional issues concerning analytical reference
standards w il al so normally be addressed by the auditor, including
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preparation and storage of analytical reference solutions,
determ nation of detector response and detector linearity, and any
other factors relating to the reliability and/or validity of the
anal ytical reference standard sol uti ons. Wen auditing the raw data
and records relating to these issues, the auditor should consider
the foll ow ng:

1 Were data retai ned that docunent the preparati on of stock
solutions and working dilutions of analytical reference
st andards? Who prepared the standard sol uti ons? WAs there an
SOP in place and being followed for preparati on and handl i ng

of stock and working standard sol utions?

! How were standard solutions stored? Wat kind of
containers were being used? Did changes in concentration
caused by evaporation of the solvent appear to be m ninmal ?
Were standard sol utions protected from degradation by Iight?

to personnel, data, notebook reference, expiration date, etc.
to preclude m xup and use of outdated standards?

! Was proper |abeling used to uniquely identify with report

1 How often were fresh working standards prepared. Wre

practices consistent with applicable SOPs and/ or protocol s?

1 Wer e standard sol uti ons used exclusively for this study,
or were they used for nore than one study? D d nore than one
person appear to have used thenf Was there evidence of
possi ble contam nation or other loss of integrity for the

st andard sol uti ons?

1 Did the instrunent detector response to the anal ytical
standards solution remain relatively stable or did it change
with time? |If it changed, was there a steady progression to
either greater or | esser response, or did the variati on appear
to be randon? Were study personnel aware of any changes in
detector response? Was there docunentation of the cause and,
if appropriate, any renedial action taken?

1 Was quantification nmade from the calibration curve or

from single standards? Was there docunentation that the
detector response was established over the entire range used
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for quantification of sanples? If the response was not |i near,
how was this addressed in the cal cul ati ons?

1 How often was a new calibration curve prepared? How
often, relative to analysis of sanples, was the instrunent
recalibrated with anal ytical reference standard(s)?

Test Substance Characterization, Control, and Handling

Test substance anal ysi s, characteri zation, stability,
solubility, receipt, distribution, and handling are specific G.P
St andards i ssues and are covered in SOP No. G.P-C 02, Section 5.5.

Since radi o | abel ed test substances are often used in chem cal
fate and netabol i smstudies, the auditor should be certain that the
specific activity and radi ochem cal purity of the test substance
are adequately determ ned and docunented. It is also very inportant
that the synthesis of a radio | abeled test substance be fully and
adequately docunented, since the position of the label in the
mol ecul e is usually germane to the study results and adherence to
test guidel i nes.

Anal ysis of Test Substance M xtures

Preparation and analysis of m xtures of test substance wth
carrier is generally addressed in SOP No. GP-C 02, Section 5.5. 3.
Preparation and anal ysis of agricultural tank m xes i s addressed i n
SOP No. GLP-DA-02.

Sanpl e Recei pt and Storage

The study protocol or facility SOPs shoul d address procedures
to be followed for receipt of sanples, naintenance of records to
track the distribution and disposition of sanples, and storage of
sanples prior to analysis. The auditor nust verify that these
procedures were adequate and were foll owed. Review of records and
docunents, and interviews with study personnel should enable the
auditor to answer the follow ng questions:

1 What records were nmaintained to docunent receipt of the
sanple(s)? Did the records docunent date and tine of receipt,
and condition of the sanple(s) upon receipt?
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1 Was there a |ogbook or other docunentation for the
storage location and for the distribution of the sanple(s)?
Were were the sanples stored prior to analysis? | f

refrigerated or frozen, were there records of tenperatures
during storage?

! When were sanples distributed for anal ysi s? Wio obt ai ned
then? How nmuch was distributed, and on what occasi ons? How
was surplus material disposed of?

1 Was sanpl e preparation (i.e., grinding, sieving, drying,
etc.) adequately docunented as to when, where, and who
performed t he operations, particularly if perfornmed by a group
separate fromthe anal ytical personnel

1 Were storage and handl i ng procedures adequate to ensure
the integrity of the sample(s)?

Sanpl e Preparation, Extraction, and C eanup

Anal yti cal nethodol ogy should specify procedures to be used
for sanple preparation (honogenizing, mxing, grinding), and
isolating the analyte(s) from the sanple matrix, wusually by
extraction and sone form of cleanup. The auditor nust determ ne
t hrough review of avail able docunentation that this nethod was
foll owed, and that required procedures were followed in the event
that deviations from the witten and approved SOP or protocol
occurred. Anong the areas to be reviewed by the auditor are:

Who prepared and extracted the sanpl e?

How wer e data recorded? Were wor ksheets and/ or not ebooks
properly wused, wth dates and identification of
t echni ci ans recorded?

Were bal ances calibrated? How often and by whon? Were
cal i bration procedures appropriate for their use in the
anal yses?

When sanple preparation and analysis could not be
conpleted in 1 day, how and where were sanples and/or
extracts stored? Did the raw data adequately docunent
st orage conditions?

How nmuch tinme el apsed between receipt of sanples and
subsequent anal ysis? How nuch tine el apsed between the
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begi nni ng of sanpl e preparation and final quantitative or
qualitative neasurenent? |If delays occurred, were
reasonabl e expl anati ons of fered? Wre del ays t he possi bl e
result of too few technicians or analysts? Wre del ays
caused by instrunent or facility problenms? Wre the
quality assurance unit and study director aware of
unusual del ays? Was stability data generated or avail abl e
t hat covered the encountered del ays?

Sanpl e Anal ysi s

Quantitative and/or qualitative analysisis normally the final
techni cal phase of a residue study. The audi tor nust determ ne that
this was conducted, as described in study analytical nethodol ogy
and facility SOPs. Initially, at |east 10% of the analytical data
shoul d be audi ted. Wen di screpanci es, data gaps, or other problens
are encountered, additional data (up to 100% should be audited, in
order to determ ne the magni tude of any data problens. The auditor
should also verify that all standards of good anal ytical practice
are followed. At a mninmum the data audit should address the
fol | ow ng:

Were there any changes in procedure fromthat given in
the protocol and/or SOPs. Were these properly
docunent ed?

Were i nstrunents al ways properly calibrated? Howwas this
docunent ed?

Was automated data collection (ADC) used? Wre hard
copies of the data collected in this manner archived with
ot her study data? Wre tapes and/ or discs al so archi ved?
Were there witten SOPs for ADC procedures and data
st orage?

Were SOPs or protocol directions available to define
criteria for: (1) re-analysis of sanples; (2) nunber of
significant figures to be reported; (3) rounding; and (4)
reporting anal ytical values that were less thanthe limt
of quantification and |less than the limt of detection?
Wer e anal yti cal reference standards anal yzed concurrently
and at subsequent appropriate intervals? Wer e
cal cul ations made using linearity curves, or fromsingle
reference points?
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Was it possible to reconstruct the study from the raw
data and other records? Was it possible to follow
mani pul ati ons of data, application of correction factors,

averaging of results fromreplicate anal yses, and other
procedures used to produce derived or summarized data,

tabl es, or figures.

Did the quality assurance unit review the analytica

results? Was the review adequately docunented and
reported? Did the study report contain errors that
shoul d have been found during internal reviews by study
personnel, quality assurance unit or the study director?
What percent of reported data and results were verified
by the EPA auditor? Wre all necessary data and records
avai lable for audit? Were any discrepancies noted
bet ween raw data and reported study results? Wre any
irregularities noted? Wre they few and sporadic, or
significant in nunber and/or inportance?

Were all the anal ytical data which were generated during
the study used in the final report? If some data were not
used, what was given as the reason? Was the reason
scientifically valid? Could the study conclusions have
been affected by the exclusion of these results?

5.10 Quality Control: Replicates. Controls. and Reagent Bl anks

Because of the potential for analytical problens in residue
determ nations, a certain anmount of quality control (QC) should be
conducted concurrently with the study sanple analyses. This QC
usually takes the form of some or all of the followng: (1)
periodi c anal ysis of replicate sanples to determ ne reproducibility
of analytical results; (2) analysis of controls (sanples from
portions of the test system which were not treated with the test
substance) to determne potential interference from the sanple
matri x, containers, sanpling equi pnent, or fromother contam nation
introduced from soil, water, agricultural practices, or other
sources during the conduct of the field portion of the study; (3)
analysis of reagent or blanks to determne interference or
contam nation fromthe reagents or gl assware used in the anal yses;
and (4) analysis of control sanples which have been fortified with
known quantities of the analyte(s) to determne the analytica
efficiency of the nethodol ogy.
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The study protocol and/or SOPs should define which of the
above C procedures are to be included with the study, and how
often the procedures are to be conducted. The auditor should verify
that the requirenments of the protocol and/or SOPs are nmet. If no or
i nadequate QC procedures were conducted in conjunction with the
study, the auditor should determne the reasons and nake an
eval uation of the significance of this |apse. Failure to perform
proper quality control could seriously conpromse the study
results.
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